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Abstract

Background—Limited access to resources can significantly impact health behaviors. Previous
research on food insecurity and HIV has focused on establishing the relationship between lacking
access to nutritious food and antiretroviral (ARV) medication non-adherence in a variety of social
contexts.

Purpose—This study aims to determine if several aspects of food insecurity co-occur with
missed doses of medication on a daily basis among a sample of people living with HIV who have
recently experienced hunger.

Methods—The current study utilized a prospective, observational design to test the daily
relationship between food insecurity and medication non-adherence. Participants were followed
for 45 days and completed daily assessments of food insecurity and alcohol use via interactive text
message surveys and electronic medication adherence monitoring using the Wisepill.

Results—Fifty-nine men and women living with HIV contributed a total of 2,655 days of data.
Results showed that severe food insecurity (i.e. hunger), but not less severe food insecurity (i.e.
worrying about having food), significantly predicted missed doses of medication on a daily level.
Daily alcohol use moderated this relationship in an unexpected way; when individuals were
hungry and drank alcohol on a given day they were less likely to miss a dose of medication.

Conclusions—Among people living with HIV with recent experiences of hunger, this study
demonstrates that there is a daily relationship between hunger and nonadherence to antiretroviral
therapy. Future research is needed to test interventions designed to directly address the daily
relationship between food insecurity and medication non-adherence.
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HIV infections are largely concentrated among those with low socioeconomic status (SES)
[1, 2]. Individuals living in poverty face a myriad of social disadvantages, including
overcrowding, restricted access to nutritious food, and violence, all of which have direct
implications for health and well-being [3-5]. People living in poverty with HIV have limited
access to the resources necessary to “survive and thrive” [6]. For optimal adherence to
medications, people living with HIV require tangible resources including food, shelter,
money to purchase their medications, and transportation. Additionally, individuals must also
have cognitive resources to cope with their disease and adequately carry out the necessary
tasks associated with medication adherence There are also competing demands for these
resources. For example, a person living with co-morbid HIV infection and a substance use
disorder will have only limited funds and must decide between buying food and substances

[71.

Food insecurity can be construed as a marker of socioeconomic marginalization. Food
insecurity is “the limited availability of nutritionally adequate or safe food, or the inability to
procure food in socially acceptable ways” [8]. Among people living with HIV, food
insecurity is particularly detrimental because it can lead to malnutrition, which exacerbates
the adverse health outcomes of immune suppression resulting from HIV infection. Both
malnutrition and HIV impact immune system functioning and when these two conditions co-
occur the impact on the immune system is compounded and synergistic [9]. In addition to
the detrimental impacts that food insecurity has on the physical health of people living with
HIV, food insecurity has also been associated with worse health behaviors, such as lower
antiretroviral (ARV) medication adherence and higher levels of sexual risk behavior [10,
11].

In a systematic review of studies reporting on the relationship between food insecurity and
ARV medication adherence, nine out of thirteen studies that adjusted for other markers of
poverty found statistically significant relationships such that greater food insecurity
predicted lower ARV adherence [11]. In one of the few longitudinal studies in this literature,
Weiser, Yuan et al., (2013) followed 284 unstably housed participants for a median of 22
months in San Francisco, CA. Weiser, et al. [12] found that food insecurity was associated
with higher odds of medication non-adherence, having incomplete HIV RNA viral
suppression, and having a CD4 T-cell count of less than 200. From their review, Singer,
Weiser and McCoy [11] concluded that across multiple settings in resource poor and
resource rich countries, food insecurity is an important barrier to ARV adherence. Several
explanations for this relationship have been offered including purposeful non-adherence due
to prescriptions with food requirements, side effects, competing resource demands, and the
exacerbation of hunger during the initiation phase of ARVs [13, 14].

Food insecurity is fairly common among substance users, however, it is unknown if there is
an interaction between alcohol use and food insecurity. Among alcohol users in Atlanta,
Kalichman et al. [15] found that 43% of participants experienced food insecurity. Alcohol
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use has been related to medication adherence among food insecure populations. In South
Africa, Morojele, Kekvaletswe, & Nkosi [16] found that alcohol use was independently
associated with ARV adherence when controlling for socioeconomic status, having a stable
living situation and food insecurity. Alcohol use, particularly alcohol addiction, and food
insecurity, are competing demands for limited resources that can have direct implications on
ARV adherence. Alcohol use is an important factor to consider when observing the daily
relationship between aspects of food insecurity and medication adherence.

The relationship between food insecurity and ARV non-adherence is robust in the literature
and previous studies have extensively controlled for other indicators of SES. Previous work
has also established the causal relationship between food insecurity and ARV non-adherence
[17,18]. However, it is unknown if days when a person lacks food are the same days when
they miss their medications. The temporal relationship between food insecurity and non-
adherence is assumed in interventions that provide food to improve adherence [19], but
whether or not these two events occur on the same day is unknown. A true test of whether
medication non-adherence occurs on days with limited access to food requires data
collection of both food insecurity and ARV adherence at the day level in a prospective study
design.

The purpose of the current study was to test the daily relationship between several aspects of
food insecurity and medication non-adherence among people living with HIV with recent
experiences of hunger. Additionally, to better understand the interaction between alcohol use
and food insecurity on medication adherence, daily alcohol use was tested as a moderator of
the relationship between food insecurity and medication adherence, using alcohol use
dichotomously (did not drink vs. drank alcohol) to determine if simply drinking alcohol on a
given day interacts with aspects of food insecurity and continuously to determine if quantity
of alcohol consumed interacts with food insecurity.

The current study employed an observational cohort design that included 45-days of daily
text message surveys and daily electronic medication monitoring. Participants also
completed a computer-assisted interview and provided their CD4 T-cell count and HIV RNA
viral load retrieved from their medical records. Participants were compensated for all
completed study activities and the University Institutional Review Board approved the study
protocol.

Population and Screening

Study participants consisted of men and women living with HIV/AIDS in and around
Atlanta, GA, an area with a substantial HIV epidemic [20]. Atlanta has the seventh highest
number of new HIV diagnoses for large metropolitan areas [21]. Notices announcing the
study were posted in infectious disease clinics and interested persons called the study site
and were screened for the study. Eligibility criteria included (a) being 18 or older, (b) name-
matching proof of positive HIV status and photo identification, (c) currently taking
antiretroviral medications (ARVs), (d) self-reported missing at least one dose of medication
in the past month, (e) self-reported being hungry in the past month but unable to eat because
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he/she could not afford food, (f) self-reported consumption of at least one alcoholic beverage
within the past month, and (g) willingness to use a Wisepill device for medication
management. If the participant was deemed eligible, the screener gave the participant an
enrollment appointment.

Enrollment Session

Participants were consented into the study and then completed an audio-computer assisted
self-interview (ACASI) to gather basic demographic information including gender, race/
ethnicity, education, and age. After the participants completed the ACASI, the assessor
instructed them on how to complete the daily text message surveys and each participant
completed a practice survey in the office. A project cell phone was provided to each
participant. Finally, the assessor explained electronic medication monitoring (see below).
The participants were instructed to use an electronic device to hold their ARV medication
for the entirety of the study and to refill it themselves as needed.

Daily Data Collection

We provided participants with a study cell phone to deliver daily interactive text-message
assessments. Participants received the same text message survey every day for 45 days and
the questions referred to the previous day’s activities. This type of daily measurement has
been used to assess a wide variety of health behaviors and cognitions including sexual risk
behaviors, depression, coping skills, and alcohol consumption [22-25]. In addition, we
monitored daily ARV adherence using electronic devises for assessing adherence
contemporaneous with food insecurity at the day level. A time frame of 45 days was chosen
for two reasons. In order to estimate the association of day-level events, the number of
assessments (days) within the individual had to be large rather than focusing on a large
individual sample size. Additionally, individuals living in poverty who often rely on
government or state assistance financial resources (i.e. food stamps, Social Security
benefits), receive these payments only once or twice a month. It is possible that severity of
food insecurity differ on the days leading up to payments versus days directly following
payments. In order to capture these potential fluctuations, the time period in which
participants were observed had to be greater than one month.

Daily aspects of food insecurity—We assessed several aspects of food insecurity on a
daily basis. Participants answered three questions adapted from the USDA Household Food
Security Scale [26]. These items are answered with a yes or a no response and are as
follows: “I worried about my food running out yesterday,” “I ate less than | needed to
yesterday,” and “I was hungry, but could not eat because | couldn’t afford food yesterday.”
Responses were dichotomous, 1=Yes, 0=No. These particular aspects were selected because
we felt they might have the highest variability on a daily basis, however, they do not capture
other important aspects of food insecurity, such as quality of food.

Daily alcohol use—To assess alcohol, participants were asked “How many alcohol drinks

did you have yesterday? If you did not drink say 0.” These responses were used in two ways:
1) dichotomously to indicate 0 = ‘Did not drink’ or 1 = “‘Drank alcohol’ to determine
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whether or not drinking on a given day impacts adherence and 2) continuously to capture
whether or not quantity of alcohol matters.

Medication adherence—Daily medication adherence data was collected using the
Wisepill device [27-29]. This device functions as a medication pillbox with sensors for
opening and closing. When a participant opens the Wisepill device to take their medication,
a date and time stamp is created which is then sent to a central server via general packet
radio service (GPRS). This information is then accessible via a secure, internet-based
interface. These data were downloaded from the website and compared to each participant’s
dosing schedule. For the individual level analyses this information was used to calculate an
aggregate adherence percentage for the 45-day period. For the day level analyses this
information was coded dichotomously for missed doses. For example, if a participant
opened their Wisepill device on a day only once for a medication that is prescribed twice
daily the medication was coded as a missed day. Wisepill signal lapses of 48 hours or greater
were investigated by a phone call to the participant to determine whether the lapse was due
to a technical failure (battery failure, loss of cellular signal) or if it was due to a behavioral
cause (pocket dose, missed dose) [27]. An adjusted adherence that factored in reported
pocket doses was calculated [28].

Chart Abstracted HIV RNA Viral Load and CD4 T Cell Count

During the study, participants were asked to obtain a copy of their latest HIV RNA viral load
and CD4 T cell counts from their health care provider and these records could be no older
than 3 months. These records had to be marked with a clinic stamp to verify its authenticity.
For consistency across viral load chart values, we defined undetectable viral load as <50
copies/mL.

Financial Assessment

Following the 45-day observation period, participants completed a financial assessment with
a trained staff member. Participants were asked about where the source of any received
financial resources, the amount of money or money equivalent (i.e. food stamps) received,
and when they received that payment for the past 45 days. Participants were also asked about
any jobs (full time/part time/side work), short-term disability, Social Security,
unemployment assistance, food stamps, and any other types of monetary assistance that they
received.

Statistical Analyses

To characterize the sample, means and rates were calculated using demographic information
collected in the ACASI, the chart abstracted lab reports, and the financial assessment. Rates
were also calculated for the day-level behaviors from the text message surveys and the
Wisepill device. To analyze the relationship between aspects of food insecurity and
medication adherence, two-levels of analysis were used. At the individual level, behaviors
were collapsed across the 45-day period. Bivariate and multivariate regressions were
conducted to determine if there was a relationship between aspects of food insecurity and
medication adherence. Next, multilevel modeling was conducted using event records as a
statistical unit of analysis (or “level 1 unit”), nested within participants (or “level 2 unit). All
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of these analyses were conducted using R version 3.1.3. [30] and the library “Ime4: Linear
mixed-effects models using Eigen and S4” (version 1.7) [31]. Prior to testing the daily
relationship between aspects of food insecurity and missed doses of medication, the impact
of time was examined to determine whether there was any indication of reactivity to the
daily measurement. If habituation or sensitization effects occur over the course of the study,
we would expect to observe a significant upward or downward linear trend in the rates at
which missed doses of medication and aspects of food insecurity occurred.

To test the daily relationships between aspects of food insecurity, alcohol use, and missed
doses of medication, the data was restructured. Because the food insecurity and alcohol use
questions refer to the prior days’ experiences whereas the Wisepill data is reported for the
current day, the data was restructured so that all of the data for the aspects of food insecurity,
alcohol use and adherence referred to the same day. Fixed and random effects were used
such that the intercepts and slopes of the models were modeled first as random effects in
logistic regressions. If the residual variances for the slopes are determined to not vary across
level 2 units, they were converted to fixed effects [32], with the exception of time variables
in order to retain the growth model component of the model and the nested nature of the
data. B estimates and standard errors are reported for model estimates.

Missing data days were included in these analyses and we assume them to be missing at
random (MAR). Missing data were handled using multiple imputation by chained equations
using all variables in the dataset to estimate missing data using the R package “mice:
Multivariate Imputation by Chained Equations” version 2.22 [33, 34]. Predictive mean
matching, a semi-parametric imputation method, was used in order to preserve any non-
linear relationships present in the data [33].

For the current study, 578 individuals were screened for eligibility and a total of 508 were
deemed not eligible for the study (See Figure 1). The majority of participants (N=260)
screened out because they did not meet multiple eligibility criteria. Of the three major
criteria for entry into the study, 112 individuals did not report severe food insecurity in the
previous month (i.e. hunger and unable to buy more food), 49 individuals did not report
drinking alcohol in the past month, and 39 individuals were not currently taking
antiretroviral medications at the time of screening. There were 70 individuals who met all
eligibility criteria for study entry and were scheduled for an in-office enrollment
appointment. Of these individuals, a total of 59 individuals attended their appointment and
enrolled into the study; 57 individuals completed follow-up assessments.

Demographic Characteristics

The majority of the 59 participants enrolled in the current study were male (N=40; 67.8%;
See Table 1), identified as African American/Black (96.6%), and were middle-aged (M= 48,
SD = 6.6). In terms of education, 35.6% of participants completed high school or their GED
and an additional 44.1% completed some education after high school. On average,
participants had an income of $1,472.66 for the 45 days. Most (76.3%) received a type of
disability payment. Additionally, 61% of participants received food stamps during the course
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of the study. More than half (61%) of participants were on ARV regimens that required
taking their prescriptions with food.

The sample was fairly healthy; the majority of participants had undetectable HIV RNA viral
loads (81.1%). Participants also had relatively high CD4 T-cell counts, with only six having
a CD4 T-cell count of 200 or less, the cut-off for an AIDS diagnosis.

Day-Level Behavior

Of the 2,655 days of collected data, there were 530 days (20.0%) where doses of medication
were missed. Participants reported one or more aspects of food insecurity on 718 days
(27.0%). Of these days, worrying about food running out occurred on 597 days (22.5%),
eating less than needed because there wasn’t enough food occurred on 533 days (20.1%),
and being hungry but not able to afford more food occurred on 298 days (11.2%).
Participants reported drinking alcohol on 566 days (21.3%) with an average of 2.27 drinks
(SD = 1.29) when they were drinking. The quantity of alcohol drinks was skewed (skewness
= 2.7, SE = 0.050) with responses ranging from 0 to 12 drinks consumed in a day. However,
given the meaningfulness of the minimum score (i.e. 0), this variable was not transformed
[33].

Aspects of food insecurity and missed doses of medication occurred on at least one day for a
large percentage of participants. Over the course of the study, 74.6% of participants reported
at least one day of any of the three food insecurity indicators. Nearly all participants had at
least one day where they missed a dose of medication (91.5%). A large proportion of
participants had at least one day where they drank alcohol (83.1%). Of the 2655 days of text
message surveys, 170 days were missing due to uncompleted surveys (6.4%). Additionally,
16 surveys were partially completed (0.6%).

Aspects of Food Insecurity and Medication Adherence Across the 45 Days

To replicate past findings, analyses were first conducted across the 45-day observational
period using the individual as the case; medication adherence and aspects of food insecurity
were collapsed across days. On average, participants were 83.2% adherent to the medication
in their Wisepill device (SD =13.62; Range 50% — 100%). In a bivariate regression, all
aspects of food insecurity combined predicted medication adherence such that greater food
insecurity was associated with poorer medication adherence (8= -0.312, p=0.016; Table
2). This relationship remained significant even after controlling for education and income
over the 45 days (8= —-0.345, p=0.011).

Bivariate regressions were also conducted using each individual indicator of food insecurity.
Worrying about running out of food predicted medication adherence, such that greater worry
predicted lower medication adherence (8= —0.309, p= 0.017). Eating less because there
was not enough food and being hungry did not predict medication adherence in individual
bivariate regressions (8= -0.189, p=0.152, 8= -0.216, p= 0.100, respectively).

Ann Behav Med. Author manuscript; available in PMC 2017 December 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Pellowski et al. Page 8

Aspects of Food Insecurity and Medication Adherence on a Daily Level

Test of reactivity to the daily measurement—Day in the study predicted missed
doses such that the longer participants were in the study, the more likely they were on a
given day to miss doses of medication (B = 0.017, SE = 0.006, p= 0.008). The same model
was also run with all aspects of food insecurity combined. Day in the study predicted food
insecurity such that the longer participants were in the study, the less likely they were to
report at least one of the aspects of food insecurity on any given day (B = —-0.029, SE =
0.010, p=0.004). This analysis was also replicated for each indicator of food insecurity;
“worried about not having enough to eat” and “eating less because there was not enough
food” both showed significant time trends. However, day in the study did not significantly
predict the question about hunger. All subsequent analyses control for the effect of day.
Figure 2 shows the time trends of missed doses of medication and food insecurity. In
addition, days that participants received financial payments and income did not impact
adherence.

Daily relationship between aspects of food insecurity and missed medication
doses—A multilevel model was constructed to test the daily relationship between the
aspects of food insecurity measured in this study combined and missed doses of medication.
Results showed that all the aspects of food insecurity as a composite did not predict missed
doses of medication on a day-to-day basis (B = —0.053, SE = 0.236, p=0.82). After
controlling for income over the 45 days and education, this relationship was still non-
significant (B = -0.090, SE = 0.245, p=0.71).

Multilevel models were also conducted using each individual indicator of food insecurity.
Worrying about food running out and eating less because there wasn’t enough food were not
significant predictors of daily missed doses (worry: B = —0.198, SE = 0.321, p=0.54; ate
less: B = 0.019, SE = 0.242, p=0.94). However, severe food insecurity as indexed by the
hunger item did significantly predict daily missed doses of medication such that daily
reported hunger was associated with a greater likelihood of missing medications on a daily
level (B = 0.519, SE = 0.254, p=0.046; See Model 1 in Table 3). This relationship held even
after controlling for income over the 45 days and education (B = 0.570, SE = 0.285, p=
0.050; See Model 2 in Table 3).

Alcohol use as a moderator—Whether or not a participant was drinking on a given day
was tested as a moderator of the daily relationship between hunger and missing a dose of
medication (See Table 4). There were 85 days in which participants drank and were hungry
and 18 participants contributed at least one of those days. Among the entire sample, drinking
on a given day predicted missing a dose of medication on a daily level (B =0.731, SE =
0.319, p = 0.022). When accounting for daily alcohol use, hunger was no longer a significant
predictor of missing a dose of medication (B = 0.673, SE = 0.474, p = 0.156). There was a
significant interaction between drinking and experiencing hunger (B = -1.919, SE = 0.575,
p<0.001). This interaction, however, was in an unexpected direction; those who drank
alcohol and experienced hunger on a given day had the lowest likelihood of missing a dose
on that day. Those that did not drink alcohol but did experience hunger on a given day were
the most likely to miss a dose of medication on that day. This analysis was also conducted
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using the alcohol measure continuously to test whether quantity of alcohol use on a given
day would interact with hunger, however, this interaction was not significant (B = 0.100, SE
=0.706, p = 0.887).

Discussion

The current study replicates findings from both resource poor and resource rich settings that
demonstrate that food insecurity is related to medication adherence, even when controlling
for other markers of socioeconomic status, such as income and education. Additionally, this
study extends the literature by looking at this relationship on a daily level. Although
worrying about not having enough to eat and eating less did not predict adherence, hunger
was directly related to missing medication on a daily basis. This day-level finding supports a
direct temporal relationship between food and medication adherence, such that having
tangible resources impacts health behaviors [8]. This also lends credence to the potential
explanations for the relationship between food insecurity and ARV adherence. Food
requirements of prescriptions and avoiding side effects associated with taking medications
on an empty stomach are potential explanations of the link between day level food insecurity
and day level medication non-adherence. Although these explanations were not specifically
tested in this study, the current findings support future research to tease apart these
mechanisms.

The results of this study support the assumption that hunger and medication adherence are
directly related, due to circumstances that occur at the daily level. However, worrying about
having enough to eat and eating less were not associated with non-adherence on a daily basis
but was associated with non-adherence across time. Less severe food insecurity may,
therefore, serve as a marker for social disadvantage that predicts non-adherence in general
with severe food insecurity predicting non-adherence on the same day. Additionally,
worrying about having enough food to eat taps into the psychological consequences of the
stress of poverty. Worrying about having enough to eat may impact medication adherence in
a cumulative way rather than on a day-by-day basis. Future research should replicate these
findings in other locations, including rural areas of both resource rich and resource poor
countries to confirm this daily relationship.

There was potential reactivity to the daily measurement both for missed doses of medication
and food insecurity defined as indicating yes to any of the three daily food insecurity
questions. Participants were more likely to miss doses of medications the longer that they
were in the study. A possible explanation for this finding is that using the Wisepill device
may have served as a reminder for participants to take their medications at the beginning of
the study, but as the study progressed, the Wisepill device became less of a reminder.
Reactivity to using the Wisepill has also been found in other studies with HIV positive adults
in China and Uganda [27, 28]. Future research may take these factors into account and
perhaps lag the time between starting to use the Wisepill device and starting the daily food
insecurity measurement to reduce the potential effect of reactivity on adherence.

There was also an interaction between hunger and drinking alcohol, but in a direction
opposite of what was predicted. Those who drank alcohol and were hungry on a given day
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were the least likely to miss a dose of medication on that day. This interaction was not
observed for quantity of alcohol use. One possible explanation for the direction of the
interaction observed is that participants who were hungry but still drinking may have had
less severe hunger than those that were not drinking. Differences in hunger severity may
have masked the expected relationship, where greater alcohol use and food insecurity would
predict non-adherence. Also possible is the role of alcohol use in coping with extreme
poverty. Although maladaptive, drinking may reduce the stress of poverty, even if diverting
resources away from food. Thus, stress reduction could account for the paradoxically better
adherence among drinkers experiencing food insecurity. Finally, we cannot dismiss the
possibility that the interaction between drinking and hunger could have been a statistical
artifact in the data particularly because the interaction disappears when using the drinking
variable continuously. Thus, our study should be replicated with more sensitive
measurements for hunger before concluding that this counterintuitive interaction is reliable.

There were limitations to this study that should be taken into account. First, the eligibility
criteria was specifically chosen so that there would be enough events of each variable of
interest (i.e. aspects of food insecurity, alcohol use, and non-adherence) within the daily
study, however, this may have limited the generalizability of these findings because only
10% of individuals screened were enrolled into the study. Individuals screened out may have
been using alcohol and experiencing hunger but reported being adherent to their
medications. It would be important to understand the facilitators for these individuals to
maintain their adherence during economic hardships and while using substances, such as
high resiliency, greater social support, or lower levels of depression, however, this study was
limited in its design to elucidate this. Additionally, days of hunger and non-adherence may
both be impacted by a third, confounding variable, such as daily housing instability. This
type of severe disruption to daily life should be measured and incorporated into future daily
analyses.

Another factor to take into consideration in the interpretation of these results is the skew of
the quantity of alcohol consumed variable. The decision not to transform these data was due
to the meaningful nature of “0” in this variable. To transform a variable a constant must be
added to minimum value of the variable changing the interpretation of the results [35].
However, this has implications for the possible results of the interaction. The skew of the
data may have contributed to the non-significance of this interaction. The reactivity seen in
the daily data may have also contributed to the non-significance.

Another limitation of the study is that it was conducted in one large southeastern U.S. city. It
is possible that the results do not generalize to other cities within the U.S. or suburban or
rural areas of the U.S. or elsewhere. Additionally, almost the entire sample for this study
identified as African-American (96%). There may be racial factors that play a role in the
relationship between aspects of food insecurity and medication adherence such as race-based
medical mistrust [36], racial prejudice/discrimination [37], and racial stigma [38, 39].
Finally, only 3 aspects of food insecurity were used to explore its daily relationship with
medication non-adherence. This limited number of items was used to reduce the burden of
answering these questions on a daily basis and these particular items were chosen because
we felt that they would change the most over time. These items, however, do not address

Ann Behav Med. Author manuscript; available in PMC 2017 December 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Pellowski et al.

Page 11

quality of food or the procurement of food in socially unacceptable ways. Although
eliminating these aspects led to a less nuanced picture of daily food insecurity, the items that
were used in the daily assessment provide range of food insecurity, albeit a smaller one than
if the full assessment was used.

In order to improve medication adherence among people living with HIV, interventions on
multiple levels are required. Structural changes are necessary to make food more available to
those living in poverty. Subsidized grocery stores, expansion of food stamp programs, and
increasing the availability of quality food in food deserts are all needed steps to increase
access to food. Providers can also screen for food insecurity prior to prescribing medications
that require food to collaboratively decide on appropriate regimens with their patients.
Behavioral and psycho-education based interventions can address individual decision-
making around medication adherence and also skills-building for how to navigate the social
services system as well as how to seek out potential resources such as food pantries.
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5 were HIV-

39 were not on ART medications

112 Were not hungry in the past month

49 Did not drink in the past month

29 Did not report missed dose in the past month
260 Did not meet multiple eligibility criteria

3 provided suspicious answers during screening
3 Had others managing their medications

8 Reasons unknown

an enrollment appointment
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Figure 1.

Screening and enrollment into the 45-day observational study
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Figure 2.
Time Trends of Daily Day with Study Payments Marked (Days 15, 29, 43)

Note: Each line represents the total number of events that occurred each day across
participants

Ann Behav Med. Author manuscript; available in PMC 2017 December 01.




1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Pellowski et al.

Demographic characteristics of participants enrolled in current study (N=59)

N %

Gender

Male 40 67.8

Female 12 20.3

Transgender 7 11.9
Race/Ethnicity

White 1 17

African American/Black 57 96.6

Hispanic/Latino 1 17
Education

Less than High School 12 20.3

High school/GED 21 35.6

More than High School 26 44.1
Types of Income Received Over 45 days

Job (Part Time/Full Time) 9 15.3

Any Disability (Short-time/SSDI) 45 76.3

Unemployment 1 1.7

Food Stamps 36 61.0

Other 5 8.5
Medication Food Requirement

Regimen Requires Food 36 61

Regimen Does Not Require Food 23 39
Viral Load?

Detectable 10 18.9

Undetectable 43 81.1
CD4 (T-Cell) Count?

200 or less 6 115

Greater than 200 46 88.5

M SD

Income Over 45 Days $1,472.66 1323.93
Age Range (30-59) 48 6.62
Baseline Visual Analog Scale 84.54 18.62

aNote: There was missing viral load data from 6 participants and missing CD4 data from 7 participants
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Fixed effects and random effects estimates for multilevel model of daily hunger predicting daily missed doses
of medication with imputed data

Model 1

Model 2

Fixed Effects

Parameter B SE B SE
Intercept —23127* 0257  _5 g™ 0.265
Level 1 (Daily Level Data)
Day 0016 0006  gg17** 0007
Hunger 0.519 * 0.254 054* 0.274
Level 2 (Individual Level Data)
Income Over 45 days 0.138 0.207
Education -0.168 0.198
Random Effects
Intercept (o/'2) 2.238 1.510 2.195 1.481
Level 1 (Daily Level Data)
Day 0.0004 0.021 0.0004 0.020
Day*Hungry 0.0002 0.016 0.0002 0.015
*
p<0.05,
HAA
p<0.01,
AAA
p<0.001
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Fixed effects and random effects estimates for multilevel model with drinking (Yes/No) as a moderator

Fixed Effects

Parameter B SE

Intercept —2.627°** 0.288

Level 1 (Daily Level Data)

Day 019*  0.008
Hunger 0.673 0.474
Drinking (Yes/No) 0.731% 0.319
Drinking * Hunger -1.919™** 0575
Day *Hunger 0.010 0.016
Day * Drinking -0.003  0.012

Level 2 (Individual Level Data)
Income Over 45 days 0.137 0.197
Education -0.165 0.194

Random Effects

Intercept (o\2) 2.274 1.508

Level 1 (Daily Level Data)

Day 0.001 0.025
Drinking *Hunger 0.298 0.546
*

p<0.05,
HAA
p<0.001
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